The late dividing population of gamma-retroviral vector transduced human mobilized peripheral blood progenitor cells contributes most to gene-marked cell engraftment in nonobese diabetic/severe combined immunodeficient mice.
We used the nonobese diabetic/severe combined immunodeficient (NOD/SCID) mouse model to assess the repopulation potential of subpopulations of mobilized human CD34+ peripheral blood progenitor cells (PBPC). First, PBPC were transduced with gamma-retrovirus vector RD114-MFGS-CFP, which requires cell division for successful transduction, at 24 hours, 48 hours, and 72 hours to achieve 96% cyan fluorescent protein (CFP)-positive cells. Cells were sorted 12 hours after the last transduction into CFP-positive (divided cells) and CFP-negative populations. CFP-positive cells were transplanted postsort, whereas the CFP-negative cells were retransduced and injected at 120 hours. The CFP-negative sorted and retransduced cells contained markedly fewer vector copies and resulted in a 32-fold higher overall engraftment and in a 13-fold higher number of engrafted transgene positive cells. To assess cell proliferation as an underlying cause for the different engraftment levels, carboxyfluorescein succinimidyl ester-labeling of untransduced PBPC was performed to track the number of cell divisions. At 72 hours after initiation of culture, when 95% of all cells have divided, PBPC were sorted into nondivided and divided fractions and transplanted into NOD/SCID mice. Nondivided cells demonstrated 45-fold higher engraftment than divided cells. Late dividing PBPC in ex vivo culture retain high expression of the stem cell marker CD133, whereas rapidly proliferating cells lose CD133 in correlation to the number of cell divisions. Our studies demonstrate that late dividing progenitors transduced with gamma-retroviral vectors contribute most to NOD/SCID engraftment and transgene marking. Confining the gamma-retroviral transduction to CD133-positive cells on days 3 and 4 could greatly reduce the number of transplanted vector copies, limiting the risk of leukemia from insertional mutagenesis. Disclosure of potential conflicts of interest is found at the end of this article.